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According to traditional measures, the productivity

of the American worker has declined. If education’'s contribution to
economic productivity is to be imprortant in this decade, the
measures need better definition. Technology has affected our
perception of how much education i1s required to keep pace with
growth. Those who believe there is a shortage of job-specific skills
want more vocational education in the schools; others, who see
vocational education as a way of narrowing student competencies and
lowering expectations, stress that schools’ first priority should be
the teaching of a core of skills. In the 1980°s there has been an
increase of workers holding jobs for which they are overeducated.
Gains in educational equity have not produced economic equity, making
the problem a concern of the workplace, not the classroom. It 1is
evident that productivity increases as workers participate 1in
decision-making at work. It 1s also becoming more apparent that the
most productive workers may be those with broad educational
backgrounds, yet math and science skills have declined and foreign
language and international studies have been neglected. The skills
needed for the evolving information society call for general training
in addition to job-specific training. The challenge to educators is
to meet the current needs through evaluation of the type of
curriculum that best prepares students for the range of tasks the
future will require. Most important in concentrating on individual

produc tlvity 1« malntaining 4 sense of balance in cducational pregrams between job-

e ifie {raining and gencral trawning. (MD)
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The Educational Resources Informanon Center (ERIC) 1s o national
intoriation ssstery operated by the National Tnsbiteee of Lducaton ERIC
serves the edacational communite by disseinabi g educaional research
results wind other resource inforinaion that can be used i developing more
cffectne educational programs

The ERIC Cleannghouse on Ldocabonal Management one of several
dearmghouses i the systenn was established at the Unversity, of Oregon i
1966 The Cleanmnghouse and us cotmpatnon umis process research reports
and urial arbides for announcement i FRICS index and absiract
bullehns

Researdh reports are annouansced i Resources w Educanon (RIE)
avatlable uangny hbranes and by sabscrption for $95 00 a vear from ihe
Untied States Government Paniing Office: Washington DC 20102

Vost of the dociments hated e RIE can be purchased through the
ERIC Docuinent Reproduction Service operated by Computer Macrolilon
International Corporation

lournal articles are announced w Coument Index o Journals w Lchica
fon CHE 1 also avalable sinimany ibranes and can be ordered for $90 00 .
vear from Onoy Press 2211 Nonh Cendral at Bicanto Phoenin Anzoita
S3001 Sennannual cumalaiions can be ordered separateh

Besides processang docaments and joarinal arhicles the Cleannghouse
has aoother mayor taichion — iformetion anahoas and sunthesas The
Cleannghouse preparos bibhiographies bleratare reviens stateof the
hnowledge papees and other aaicrpretive tosearch stadees an topacs s
educattonal area

About CEPM

The Center for Fducabona) Polics and Management (CEPMY o part of
the Dinversiv of Orezon s College of Fducahon s one of ewght i erats
based research centers nabionwade recemang federal sapport {roan the
Nasional Instimte of Fducanon

Since i esiablichment an 1961 CELPM hay provided iniernational
leaderdup i the held of educational admmsicanon Revearchers from the
disaplines of  education poliical saence  soaology management
cconotmes and law bring ther diverse perspectives o the Center < effonic o
unprove schooling ihrongh better managemeni of huiman recources
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add tots state-ul-the knowledue seaes this monograph on cdutcaion ang
ceotiomic prodacinaty - The purpose of s senes s 10 provide horoagh
swminanes and svitheses of knowledge me cntical topics related 1o educa-
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and ax editor for the Center lor Fducanonal Policy and Management Her
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hrae by CEPAE as s coordinator o publications
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Foreword

Most people behieve that educalion increases 1he productivity ol ing-
viduals at work and hat the rsing cducativnal allanments of Arnencan
workees uver the last [y years have contributed significantly o the grow
iy econotue prospenty ol the Uniled States These behels have been
subsantiated by economic theory as well as ermapincal stucdhes

Yet developments over the last ten vears have raised gt stions aboul
the seennagly dicect and straghtiorward relalionship betweeso educabivi
and econsnne productivite Since 1973 the produdivity of (he American
work force —the amount ol econumic vutpul produced per each worker —
Has dedied i many mdustoes and has remamed essentially unchanged
lor the econoimy as o whole A the same bme the average education level
ol the Amencan work torce has continaed (0 ingrease By 1980 more than
25 peecent of all voung workers ealenny the labor market had completed
Iour or more vears ol college Yel many were forced 1o accept jobs incom
mensurate with thew level ol trairang

There bave also been theoretcal challenges 1o convenbional views of
the relanonship between education and produchiviy - Fducation ma
mdeed increase the skill tevels of workers but the opporiumie o use those
skidls wnthe workplace and 1o be rewarded Tor ther use degends on faciorns
oulside an individual’s control T depends on the obs availlable i the
miarkel and the prerogatives of ciaplovers o Tullv uilize therr workers skalls
and abihties

Inthis paper Waonn De Bevorse discisses the convenhonal vigws
about the relalisnshup betseen edicalion and work as well as somc ol the
recent Challenges o these views She then reviews some ol The mapor issaes
surrounding tis dopac andading the anpact of techuology on the <kl
regutietents of obs and The grow g discrepancy between the educational
shills ol workers and the skl requirements of therr jobs what <ome have
called overeducahon Theonghoul the discassion De Bevose draw < implica-
hons tor educahon

De Bevorse Lias sacceeded i taking a complex sabject and presenting
soumie o the basic issies i a dear and steaghtforward manner Thas this
paprr provides a good introduchon for educalors researchers and other
readers who mav be wterested in and concerned abonl the topic of educa

J
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non and productiviy Hut who sigy oot be tarmiliar wath soowe of the
hallenges and complexities surecounding o

Russell W Rumberyer

Sernor Research Assocaie

Institute tor Research on

f ducational Finance & Governange
Stanford Universiy
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Introduction

m\lvmum the wordy edutabon skt prodwm vty i one breath and
the humanst s agt 1o hich whide the sapply sider viably brightens The
Mo nalrasting responses stem from seee ddiirent percepticns o the
parposes aad proper cenphases o etlucabon The hudeaonst ieght ask how
the edutabonal susiean serves the whole persos By HAPATOE 1 the worth
of Ted Mitly o taste of hatigs wasdom an undersanding of wner hurman
veetls  the meaning o self-wonh [he etonoms awght be more
macemed abput dhe exddent 1 whih owr edutabinnal system Hans
stadeats Jor e world of work anc how successhulls o does

Yade ot phddosoplucal sphit which wall (eriaale net be
resobved bere dhe selabonsdup behweee  edhwation aaid ponnig
prodaciviie o loraudable Jopic sot anfv beganse ol o wade canging
Merature That Gnees the disaphors of educabion econnmg s RERIR TS
pavchologn audd political sGee bk also hecause of the stcertami ahon!
warns o mrasuee prxdicinoty wed quabibe oF gducanon Thas monograph
seeks o demonb e producion Tunghons and theorencad modeb o sonal
SCIEBRSIS 1 e o siutiany Db e it aio educabion and proghag i
s dar I oRlers eiucatons and adanistraions allernale © e on the
relafoadug betwee o ihe iw o aid sugzess possabidiies Bog wapeos iy the
oninbuboa ol educabion 19 oar nabonal econome wedl g

the tsi sechion o the monograph assesses the a0 wons e caereng
altention 10 dhe topec o prodduchiv i s du Emed Siades bodae o pxploees
mewres ob produchnoiy and die evolung miitoest e pdigagion
condrhulion o prodicinode Troadidional measares et o alioe e cen
bt oF vdncabon 1o producindgy an geaeralh aicomplte and opeio
diterent anierpretahons o problean it serves e pospleae e aleeah
peepsloung tope

Vb anany weciaology and os waes Pave mor unpln abons oz ey
caiton and produc oy B oo sdiiaend anmbers o aorkess doonnd aoder
st Bow o opraie and sanniane moderd diachinery prodaci v wadl
Al Moreover we depead upon ihie edacaional sosien 1o prodioce g
skifterd techinicans capable of deaginiag ihe complex 0l of inchaniog
Twodiltereat wieepratanoes ol the shal ueskall fovebs o sd requin aeais as
a4 resull of techaologe sugesi e coniroversy and tock of (hnsensas

attending Hae s Techoology according s come researchens
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1.
Productivity
and Its
Measures

% Ainencat businessimen governinent officials and educators share an
acuie coucernover the apparent deduse wnahonal producivaty u recent
vears  Lducators share the concern because of  the demonstrated
relationship between education and produdindy - The educaiional sosiem
was lauded i the 19608 {or honaging about imcreased producivaiy but s
costigated byomany Joday for falig efter recenmg unprecedented
amouns of federal ad o help maiam thai level of growth throcghou
the late 19706 and anto the early 19804

Increasing the Amencan concern over losses i preduciiviy are ihe
apparentie deady econotne gams bemg made 1 lapan and Wew
Germany lnrecent vears Atnencan businesses and schonls o e siadied
their Tapanese countorparis 1o fuid wavs of hoostig productiviiy Japanese
mainagement lechmgues —mchiding estabbstunent of quably ardes
whnch workers and management av equals hold regular ineelings and
discuss product quabts and workg condibonis=have beon adopied
some American cotupainies I the educaonal sphicre the lapanese
cinphasis o saence and wath s consdered one of the reasons lapanese
lechnology as surpasang Minencan technology o cortan helds Several
Iills 1o mprove saence educalion are currenth uneder 1eview i Congress
as parl of an attemipt 1o remedy madequaaes oy the supph of saence
teachers and eraduaies

Concurrent with the slowdown i econotiie grontn e the inted
Sales iva percened deleniorahon e the quahiv of edacation One imeasure
of qualinn though not by any means accepted by all as o reliable mdicaior
s The nabionwade average of scores on the serhal anid masthemalios seciions
of the Scholashe \ptitude Test (S AT I 1982 the averages for hoth
secions of the S AT rose shightly for the fiesd e i tweniy vears The
preceding minetecnvear dedine i scores coupled waith complamis by

13
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Y Crerdnntegtisats vol ¥ oftaeelisnr tee Faearentize ronfun sty

emplovers and coltedes thai many tngh sohiood dredaaies ere functionalh
iiteraie hasy provided o convinang argement thet ihe Amernicen
cdutationed stz s o longer ciecin el mecting s goals Proponeits of
the watetn pomt out the madeguacy of S AT wores as o sole ineesure uf
educaboal quabie av well g the gans achesed i mehing education i
ihe Linited Stetes imtore accessibie at all Ievels o those who were previoushy
wnored or excdluded

Changes s iedhnology have abo engendered conceri about the sl
presenily available i the labor force A recent arbcle m M sueek sated a
widely held opsmon New gobs are s i the service and highaech
wmdustres—jobs that require shills that mann workers sunphe do- nol
possess 1 he aricie does wot spealy what these stalls mught be, generaly,
assertrons i the inedue about sl requirements for the new technoloical
age are vague i schools are o continne contnbuting 1o nationael cconomg
healihy, 1 careful and accurate wenttfication of the kil requisite for future
work shoukd be o first prioriy

Measures of Productivity

What v productiviin and how as ab measured” Just as there are
copioas and coniradicion views of the purposes of education and
meastres of s cffecveness there are abo shifecent percepiians of what a
means to be producine  and how  produdingiy can be expressed
guaniainvel

To the cconmmst praducinty indates the amount of work the
fabor force 18 abie to accomphsh miermis of goods and senaces Tivorder do
measure this fvpe of produdcinaly some restachess evaluate moreases and
decreases 1 the Gross Naposad Product (GNPY and compare the Uinted
States GNP 1o those of other indusinabized counines A coinmon measere
of worker productiviiy s obtamed by dioadmg she outpat of goods and
wervices by the nmber of reporied emploves honrs

Simee 1971 dintarbung fnciustions i the GNP and - sieady decboe
produc iy growih as eeflecied s owtpat per emplovee hone tave led io
s reased concern about the T aided Stries ecconoie healih and atnlity do
compete m the miernational markeiplace 1nihe May N80 oae of the
Ueathiv  Lebor Bevien Arthur & Herman reporied jhat e J980
produciviiy as measured by ouiput per einplovee hour had dedhined an
e hall of the indusines regularh mdesed by the U8 Bureau of Labor
Stetndios b ihe fivevear penod from 1975 10 FORG over threedouribe of
the reported mdusiaes <hewed o Jowdown an preductivin

Nob evenone however agrees thai we are expenenang snalaring

{4
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dechne T recent artade for Scrennfc Smencan, Fls Gieberyg quesisons
the provading miterpretstions of avalable date He argues thet on s per
taptte banss the Unted Mates s dose 1oais longeterm trend i s gross
domestc product and that ihe spparent rate of producinats Jdeie ma be
wflaenced by ap oversdatetnent of the aciual hours worked, the shaft frean a
Boekds o senviees eeononny aid the fadure of carrent statistics to retledt
changes i gquabity svesiiment i ihe pablic secior and achivaiv i the
underground’ cconaim and i the household He condudes
I one weore to utdersiand and take proper acount of fhese

developrenis the pedonnanee of the T8 cconony would probably

be beter, atd posably mach betier thais the current shaisiicos saggesd

Amencans e well e unduly worned over s phesomenon that

e eals atons abont the hnniainons of oo sl as and staisicad

reportzn i about the cconomn wsell (p 78

Gansberg s opamon that present meassares of producingy i senve
mdasines nta be nadequate wosapporied by derome A Mark of the
irean of Labor Statstics whn recenthy reported on the Bureaa « ongomyg
vflortc to smprone aeh messares He o sees unprovement o some
mdustnes such as dransporichon and fmance b remaerks that there are
severe contepiual as well s data problems i measanng produciniy o
such ndustnies o cducational wervices and el servaces wod an the
important field of medical services and progress ntihiese areas s expecied
to be much sower

fhe more cocent equations for measonng produdiasiy mdiding those
used Dy the Burean ol Labor Stasiishies in t0 mdude facines i addiion 1o
ciplovee hours that can be cotsadered s asto the produciion process
Capital upprovemenis nnesiment o research and development and
traomng and educaiion code are those most conmonls used

S sogral soenbhsis sludving productiv gy measure @ deras of
status and eaninngs Based on asaunpiions ahonl the operation of iree
Harsels ander compeitive condibons ther research asaames that shose
workere who are inosi producine are assamed o hold mnre responsable
posthions and recene haghier salanes than do less produr e waorkers in
s case productivii maghi be defined as eiiher the abuliy jo produce
more or o accomplish work of o igher guahiy than the average Several
stuchies have hinhed educabonal bevels o calaries io show ihat workers with
imore educaion earn more and e more preddadine These findings
howwever have been challenged creaing « conironversy that will be more
fully discuseed i the followmg secnon

S e the measured desorbed soar rely on aegregated date ihai fol
1o conuder many of the anflucnces on prodociaiy —maenagenal  effed

ERIC
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tveness dechnoiogy sructure of the ctonoime attitudes and belhavior of
worhess product gquahiv and buaness fluctustions —ii s band 10 assess
how accaraicls they desonbe reabiyv Ansdead measure would anorporaie
at least quehity and quaistity of 4 worher s produa but i the services sector
of the econoiny everr these fadors are drequentiy elasive

One ot she few siadies attempting o relate worker charactersics
direcily o their level of producivai, wonduded e the nndseventies by
Sandey Horowatz and Allan Sherman, serves toadhusicate the divense savs
i whiuch productnity cen be eapressed Horowatz and Shenman used the
operetional avalabubity of shups i the US Navy a8 g measure of produe
vy By evaluenng the ebibiv of pariculer Ccress on cach shap {those
responsible for the bolders cngimes guin svsiens missile svsterin, antisub.
manne wardare sysloms or sonans to keep thaerr equpinent in operabionel
order and by then correleimg the resaits sath the personel charadienstics
of the workers ihe researchers were able 1o draw ven spealic conduvions
Fhey foand that for ofl Hut one otcupation length of senace related
postinc el o productivaty that for sorar fechinaans sea duiv was the onh
expenette to ancrease producinaty aied thet  for the most technical
poations gradaaion from ngh school increased productivaiy bul made no
thiierence m lese Kiiled occupations

VWhiie aggregated data on gross ineasares of peodudinaty may be
usefud for mdicaning irends, they do not lend themselves o the ivpe of
ataby v possibile i Horowaiz and Sherman s dudy it would «eem that of
aeare o dearn amvitung ven useful sbout the coninbudion of eduacation to
produciiviiy analvas widl need do be made at the level of shipy crewe as
well av i the ievel of the Grose Nationad Prodac

Approaches to the Economics of Education

interest 1 the eccononne aspecis of  educaiion 1 derms of
conmgapiton and anedment s freguenily ing ed back 1o Adam South,
whe wggeded that 2 man « entrance aso producine emplovinen’ mav be
dependeni on s prior scquisiion of basac AnoswJedge and <alls Purng
he Indusioal Revoluion however  aitention frequenthy focased on the
gune m producingiy made posable by nes machinery rather han by

evpanded edacaional opperiumnes

Human Capitalism
tn the 1900 wenes of sindies emerged caggesiig that mach of the
economic growih Amencae had emoved un the fiest alf of the Jwenneth
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centan was dae oo antreases e uman cepital —the development and
capansioit of kpowledye sl aid problem solving abidies i workers —
rather than o i cdment wr phvscal cepited Thas view, vanionshy refereed
o as the nescbassical or iutoan capntalist approachs has been sapported tn
the work of Pdward Demson, Theodore Schaltz, Gary Becker, lacob
Vhincer and othiers These researchers bave related ncreased productivity
i a national Jevel to Ingher levels of educaton They have also argued
ihat ingher levels of educaion increase salertes atid raies of retarn 1o both
soceh and andivduals when compared 1o other sotal and udinaduel
v estinents Thas burman cagnial theory shafis the cmpliasis onouis estiment
and rates of retarn from machunesy 1o peopic

Some carly follovers of buman capiteban beheved that for each
merease s spending for education there would be o corresponding
merease i cconomic drowih Although desclopiments i ib, les decade
seein o contradel the assaed correspondence beiseen edutational
expendiure and econone growth e theonsts sl hold 1o ihe bas
teneis of o capatabisie yoseching e profis cmplovers st s
argied  will ase the skl of workers efficienthv o complement the mvest
mcntan phyvaical cagntal and Lbabiasie adaptaiion 1o echinologicad Ghange
Despiie changes i ibie econgmy these theonsts comend  tngher shalls
reflecied us bugher levels of education will be incressainghy i demand 1o
heep pace wath nes fechioiogy and tughihv shalled workers sall continae o

be fmancialh ressarded for ther mvestmenis i education

Aliernative Approaches

Fhe work of the b capitahisi or eochissical ccosominis fas
been coniradicied i oihice quariers Harny Braserman Satonel Bowles and
Herbe Guitin var Bere Chinstophicr Tenchs and iore reccihy Henn
Levor aind Russe D Ruinbe rger have questioned from different standpomis
the concliay dhat apceeased education necessandy refleds greaier
prochictiviiy

lene ks tcnsed oo the sanecononne correlaies of the hietune

crengs L oo upnasonal statas of e aged 26 and fonnd that faamh

Dse hremand aceonnt. for a Large pard of the Canation i oconpational sbios
e ihe sornple and o fack plavs o Large role e dhe deasion o paesae
further cduation regardless of ongimtive shills He defines the difference
between geod and bad work as o matter of habuis values and athindes
rethier tha Anowing the nghit answers 1o soridien or oral guesisons

Aecording 1o Bowles and Cantin schools de prepare stidenis for
work but pot secessandy i the cogmtive dosann Thes arene that the

shafls aparted In wchooling that cimplevers value are pronands non.
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vottiniine AL e Jower Jevels these Shitls andude punctaehity: obedicnee
atd respedt b gathionty and at she hagher levels antiatine self rehange,
and the abthts aanahe decsions Fhrough coditied social relations and pat
terns of researds and pesadies they assert the soca steacture of the school
dosely resetnbies that of the factory and office Thas the grading pracoces
e the dassroon cnconrade the des clopiment of trads outsde the cognitine
doman ihat are necessan o adequate b pedormance

After exatmnng cmpiosees careees ioseveral large companies, Berg
conghuded  that orgaimzaitonal advaiicemient s function of - lovaliy,
fongeviiy and o cettain maniagenial capacits 1o sphter the skalls of othees
nto dnerse vertical caiegonies that exbibit vomanal rather than real dif
ferences  He dound that, except at hugher Tevels edacational didferences
atong ctnplovees seemed 1o be of no consequence ineven anstanee,
e asscris the data prose overshelnungly that the crincel deterimnants of
pedormance are not aicreased  cducational ackes ement but other per
sonahity charactensitos and environmental condsons

Levn and Rumberger have tollowed o hine of reasonmg iroduced
by Harn Broasveonan Thes saggest thai at the samme e as we are prodie
Wy an ever larger pool of college groduaies technologs mas be deskalling
why Thus  the demand dor cotlegeeducaied workers may be dechimng
The resalt iy ihie overedieshon of 4 signficant poriion of our populabion in
relation 1o the avadable work 1 this s true they argue higher levels of
educaion e actuall be counterprsductine nihe work world because of
workers dissainfacnon wih occupnang jobs tha do oot utilize thew kbl

These views do poi dhallenge the fiading that generall those
workers with more vears of schooling earn fngher salanies than workers
with fewer vears of scheoling What thes do gquestion s the assamption
i the marhetpiace sewards the cogmin e shills Iearned i school Aecord
my 1o dhese theones emplovers are tol as concerned st evidence of
cogmitine acines cineni as dhey are wath backgronnd charactensiios creden
tals and affecin e ey

Recent work by Roberd Havemau and Barbara Wolle indicates that
nenhier the human capiabisis nor then cnbios hasve consdered all the coim
ples channels thrrongh which education affeds ong naional econone well-
Bewtg Arguing Hiad measires ased o ihe huian captal approach and m
grons il ace ountng (s hich atieimpis doadennfy and quantifs afl the sourges
of ceononie gosil) redlec ol a porion of the {full beaefits and conts of
sohoohing Haveman el Wolle conader a wider range of educational
effecis These anclude an ancrease us the number aod goalie of lesire
actnties o reduchon e ferihin raies nnproved health and icreased

Jomgeviiy e conbeffic o b matching of apphoanis o gobs o tediciion

1y




ERIC

Aruitoxt provided by Eic:

Fromfuc ity atsd BN Mleasares 9

wcone sequalite anicrease i sotal cohiesion fadlitation of the process
of tedhinological advence and thie diffusion of tiew technologies and the
whentific ation of telented mdividuals for positions of leadeeship

[mplications

Educators and cinplovers need o heep i imnd all the gquahtics and
compeienaes that contnbute 10 worker prodochivaty and advancement
Thev most also recoginze that the correlations ainong levels of edacabonal
aitanment salanes prodoctivate and  personal characlenstics are not
sinple and straghtforsvand Anv aticipt o amprove dhe prodaciaviiy of
schools aid through e the productvty of the nation ust begin waih
anappreciation of the complesiiv of the ladiors beng ineasared and of the
different anterpretaions that are posable in looking at sumnilar data

I edocation s contnbubion (o productivity s o assaine new impor
tance me Uns decade  then further refinement of the measares of produe-
bty s essential By assiiing that certamn correlations are dedrcat such as
that between devel of educabon status attamment  and  produchivity
edunator  and policy maten may do themselhves and the educational
susden o disservice Y comprobeinsine picture of the {lactors comnbuting 1o
worker produchiviy pathienlarh to the use of knowledee o work inust
coinider not onhv cducabonal attamment bat abso affecove trails cogintinve
shills oty background  reward and punshiment susaems i schools and
barcancraaes managcment lechingues and econonuc and cinvironmental

condhons
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The Effects
of Technology
on Skill Levels

&!()ur pustinidusinal soaety  according Lo most observers, 1s shifting
from o yoods-producing economy o a service economy, largely as a resull
of technology  This change s reflecied o a nsing percentage of “white
collar ™ jobs eelated 1o profesaonal and buman seevices in lields such as
education health, and hnance The imphications of the shift for education
are nol vel fulv undersiood or appreciated but since the design and use of
technology s important W0 conbinung economic growth school curncula
will ihevilably need 10 adapt o demands for ine expanding hnowledge and
Kidle cequared for such growth

Daniel Bell sees two resulis from thiv hifl lo a service economy —a
tigher preiuin on education and the necessity for a centrahzed theorelical
hiowledge, sice newer unentions bhe computers require an understand
g of wveral hields Other social saienusts such as Peler Blau Wilbert
Moore and Wickham Skinner have arqued thial new technology 1ncreases
e duferentiabion and specishization of labor and allords workers higher
levels of responsibibiv and kil Concurning with this judyment are some
neoclassical economisds who point out Lhal the differences in wages for
shalied and wnshilled workers have narrowed with increasing technology
an indivaton that technolodical advancement has upgraded unshilled jobs

If a higher level of wkills s indeed required for participation in The
modern econom . education should plav an increasingly important role in
prepanng sudenis o assume more complex jobs As will be shown in this
chapler sudents more than ever need a srong background in basic
hills—=both verbal and  mathemabcal—io  operale the <ophisticated
machinen of the workplace These skalls clearly tall within the province of
elementan and secondan edicanion The exient lo which formal education
<hould impart job-speaific skills v a matter of more controverwy
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Technological Deskilling

tn tontrast o those who argue thal technology raises skall levels

Harne Braverman hoar Bewg, A 1§ Jafle Russell Rumberger and James
O Toule contend that teduology mia aclually lower the skills required s
most work Bery examiied the educational requireinents lor about 1,000
jobs fur which educational and lranung reguireiments were esumated first
w1957 and then agan i 1965 By adjusting these data w that they could
be worrelated with census reports on the educational aclievemeiis of the
work force by occupation he was able 10 calculale the approxamate rela-
tonship ol educabional requirements for jobs 1o the  cducational
achicveanents ol the Amencan labor force He concluded that since
achievemients appear 1o have exceeded requiremenls i most job ate
goaes 1L cannol br argued helplully that technological and related changes
atlending most jobs account tor e patlern whereby better-educated per
sonnel are ‘required and ubhized by managers

Braverman argues that menagers Tind b expediend and cost-effechive
o Tragmient and roubinize obs vver lime arrespechive of the skibs workers
possess 1 facl Braveean hads that the changing condiions of wdusinal
and office work result i a polanzalion of the skills possessed by managers
and those possessed by workers 10as the managers aad engineers who
i upgraded skills and are able 0 mampulate new echaology  Meai
while at the other end

the more science s ncorporated o the labor prices the less the

worker undersands ol the process the more sophisucaied an niellec

tal product the machine becomes the less control and compee hen

sion of the mactune e worker has o olhes wortds the more the

worker needs 1o know i order 1o eman o hiian beng ol work the

less does he or she know (pp 123)

In many cases technology has randormed skilled workers inloantel
Ligent mathine tenders An example of tus transformation i alforded by
Western Elecinge Company ~ manulactunng planl 1 Allealown Penn
svivamg According 1o a repord i Ve sueck The planl once housed 700
woinen who manuallv assembled transisdors i old ainv rooms Today
workers momlor compuler consoles in clean cells that lilter oul dusd and
humiaitv  In the same arlicde Robert L und assistant direcior of the Cenler
for Policv Alleraalives ai the Massachuselis Institute of  Technology
obswened that as a resuli of instalhing awtomaled equipment in one firm,

The lls required weni down bul the pav wenl up I this case the
<alary was determined by the need Lo aliradt responable workers 1o a bor
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g job rather ey by the skills required Tor perlornnng the work

Io exaniung o more perasive mnovaton, three scholars o Great
Bran —Enk Aroold Lyoda Buke aod Wendy Faulkner —have dehoed
the wavs i which vord processing deskills the job ol typing

Even toping el involves vaned tasks ot presen changiag
papte tvpiag  sathmenc doe et enteang page ks out and so on

Word proaessors deskall tvpiag tasks by aieans of such fachies as easy

LOMBCHON autossote text ceatening aud avtomauc layout Thus whale

sl requaning some basic ability o pperate o standard kevboard word

precessors dispense with the aced lor Lasout skills and hugh levels ot

kevstroke accutacy fpp 32829)

Michacl Wallace and Anne Kalleberg of Tndhana University recently
onpluied o study of the umpacd of lechnologiedl change on uawmized
hand compositors and tnachiae operators o the prnting imdustn They
Tound that relative wages Tur these (wo occupations, whinch once required a
high degnee ol visual preasion and manual dextenty have dechined
steadiiv i proportion fo the wages ol all uiioniced proning workers from
thewr data they condude thal mvesioenl we capial intensive prinhing
techaugues, such as computenged tvpesettug processes have deskilied the
work ol vpe cunposers and conseyuenthy have lowered thewr relalive
wages

How do we reconode these bwo seemangly opposing views of the
skills aeeded tor work an the world ol fugh lechnology” Botli perceplions
—that lechnology requires a hugher level of skuls and That lechiology
deckitls mant by —<eem to be at least partially accurate

Cetarniy those who are responsible lor the design of lechnological
oy ahions and those who manage the prodoction of gods and senaces
aeed 10 undertand aud be able 10 (ontrod the mactunes that are daily
changing our bves And even e average worker o lhe service-producing
industnes ey need Sl thal are not carrently required <ach as the
abibiby o ok cabically: and maapulate data The skalied o semaskalled
worker i the gods-producing sector v the oiher hand would seem Lo
requre fewer of the dalic ol crafismanchip that charadenise ihe accom
plichiment of labog enuve work Rather emplovers expecl these workers
i have a welldeveloped sense ol responabhiv and the inchnalion 1o
ollow venn peain sdrudiions i lending the machinen ol capual
wieasive produchion progcesses

There 1s 8 growing anareness That iechnology i reducing job <aiislac
hon i ceriatn helds and  therefore mav be affeching produciviiv Mike
Copler has wrilea peraaasinel of the need 1o enhange humaan skill and
abihiv - by desigung  wdems whiech are responsive (o human judemenis
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and whnch respotud o the peesans usig then rather Ui acting upon
there s examples of movenw st dus direcion Cooley Gites the use ot
Anadodic Pard Progracaning (whcdh convey s inforimation aboot caiing ools
e manner complementany o the conceptual processes of o skalled
machitsd rathier than sy mbohic conumands (which atempt o badd e
the machoe the wmtclhgence nomgly exercsed by g skilled worker),
Another example oflered by Cooles s thie developrnent of o corputenzed
program that sugyests alernatves lor nnproviig e desigis ol o paricular
systeme The huinan desigoer then assesses and uses modibies ur discards
these aliernahves

Devaluation of the High School Diploma

Lmplovers are less and less walling o hire hagh school yraduates
becanse of the ready avadabibie ob collewe gradustes or of ol apphcants
with i least some college expenicice Tnaddiion those whio hire assume
that while collar obs requare Tugher shills than blue-collar obs Their one
willmness however way aot be a resull o the educabional pieparation
actually cequured Tor a parhicular ob Bugincal evidence contradhics the
conclusion that o tugh school diploa no longer represents adeqguate
preparaiion dor work g modenn fechnological soceiny (Rimberaer 1981a
O7Toole 19750 Pearce 1963) In has paper delivered o e indeestaie (on
lerence on Labor Statishes (A Pearce remarked

\ir example ob inadeguate reading ol the date s tonnd i asser

toas thal avlomaion space-age iethnoloss  and o on are rapsdi

tarn i s anto g sthiadion where Tugh scbool edncation will no loner

suffice as preparation o aob That practicallh evenone will need son

o of posises oadan pdicaiion or vise speaahzed. protcaced (ob ram

g
I Lt the skidls olien sted as anpordant log fdling new jobs partcnlals
those i the senvice seddor are R thal are or should be basiee 1o Lhe
secondany school (arrcubim

In thew study of The pariiapahion of bigh school dropouts mandos-
tries undergomng rapid dechoologcal changes A1 afle and Joseph
Froomkin lowd That one half 1o hree {ourths ol the work force i Lhese
wdustnies had vol funshed lugh school Also sapperiing theire condusion s
the dad that m underdeveloped countnes relalively unschooled workers
have performed most of the jobs assovated wilh modern madhines and
lechnology Onlv the manavenal jobs have requured hagier levels of cduca-
tion laffe and Froomban condude thai emphasis on schooling because
modericlechaologs sequires i espeaally for those uninleresled or niable
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o cuntiue thew educabion s domng educabion agrave ijustice and putting
MY UAneLessany stram on potential workers” {p 91}

thver and over ciaplovers s discessing the needs of imodera bus
1ess and mdustry are actually cuiphasizing the need lor basic skalls rather
than tughly spetialized o technncal skils. Whew wlenviewed by Thomas
Toch fut Educoton Week Sol Hunwate senioe vice president o the Comirmat
e for Bcononue Develupmient (a public-policy vrganizativn representing
200 magor corpurabivin) spoke of emplovers toncerns about the prepara
non of stdents e schools  There s o widespread Teehng within the
bustness comrnunily hat the schiooks have Taded o produce students who
Can commuiteole who tan bisien and think  and who can work with other
people  Mureover a report i Schnol Business Aflears on o word-processing
progract vlfeced al o Milwaukee (Wisconsin) ugh school indicates that
students engoblng i the pregram lacked basie skills requised for word
processhig such as the abibity 1o spell and punctuale properly kncwledge
ol proper sentence construchon and the use of correct grammar

Addmionally W a recent analvsis of the impact of new eleciromc lech-
nulogy un ubs Richard Riche suggested thal the emphasis now is on lormal
knowledge precision and perceplual attibudes These skills relv on the abality
w read ang wrile on a fuichipnal level w order 16 anlerpret the operaling
mianuals ol complex equipment and 1o fauhitate retraining in new skills

Thus the skills described by Ihese wniters and echoed by business
leaders generally <hould be masiered at the secondany level If indeed
studenis are graduating from high schools wilthout these skills then the
answe 1 would seen 1o e the restruclunng of secondan educabion rather
than i the wdiscnminale advotacy of increased levels of posisecondary
education

A recent arhidde by Susan Foster suggests <ome of the modilicalions
thal will need 1o be made al the secondan level 1o beller prepare stadents
who wish (o enier high-echiologe sccapations She quotes Rov H forbes,
assoiate exe uhve direcion of the Nahional Assessment of Educational Prog
ress as saving thal schools will need o develop new curnculum malenals
find new methods of assessing students skill levels and establish training
and suppurt programs jor teachers The laller are parliclarly imporlant he
sand betause leachers have ine needed skills bul ‘thev have not been
trainec i the new expectahions

Partnerships to Improve Workers’ Skills

One solulion 10 emplovers increasing reluctance o ture hugh school

graduates was recentiv reporied i ihe Chrstian Science Monitor A Wash-

2
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inglon based aouprobt orgainzebion  Tobs or Arfenga s Graduates owor
porated PJAG) s oversecny cight es e that prepare Bugh sthuol seinors
lor seeunng thew hiest ol The PIORT G IS JE N e LOSUNG d8) avETage
of $EID Tor each studesst plactimient and operates vi Liziaien senw
Stadents are gdvised o take the brastds out o {theu) hare Take o fJpuntan
Prost 1o appOoeng ks Shake hasds  To date 8k percent o the 9 XX
pattiapants have Tuund by Bields incduding reteal sales Tast bouwd rer
chanding toid management honking secretanal work  the computer
mdustne . production liac work I adiition some graduates have
chusen (o0 o the aublane of purue o tollege edugation

The students who volustanby parhcpate i the progeain are wienn
fwed beiore graduansn as bke v io become unemploved 1ob speaabists work
with the stidonts at eveny aailable oppotteimiy 1 provide Corees Lounsel
g They alsa selhihie prograns o pote sniat cmpluve s Caree t developient
SEFRIAS ERcourage stogdeals o develop athindes of Qv responsbihine anid
stutdents vompt te oy costiois seoluny public speakiag coisaingr math
and career vocabulan

Busivesses are pleased with the performance of the program’s
Yraduates Sigenhicanil s drecior attabotes o GF e athosasing
fesponst rom buste s, keadde ov 1o dhe Tact that the progrem s os lederal
The suctess ol o Do ale progran such as 1AG sagests eaphases shiad cpokd
be ancorpoaaled uio setoadan career (oonsehing programs as o well as
possitabities e cooperation among schools prvate orgatbsations and
busiiesses o unprove the prepadab b and emphooanon paospees of hagh
school graduates The new Tederal cny v nt and ianung fegsdanoe the
b Tramnng Partnersing M Enconat s conprianon briwet sy schoobs and
privale business Tadeed the naoon ~ couparalt and mdasiaal connumpes
show evidence of wwreanaey cadesest an the pesdoange o the nabinas
vlerarptan and sevondan schools A aricke a vhe il 18] Guarice
publcation ol the {docanon Commeaon ol the Slates (108 enastled
Busmess and Fducabion st Natural Paciners desonbes ihe protderanag
pacoe eshups thac mchade hasaness goveacunent and edatabion Sach part
s s ofler promese o prixduacing tigh school graduaies beller able o
piake chowes about uluee careers o larther vdataion and betier able 1o
adapt o the workplace

There i obvourst annherend concern i the icreass dainvolveme al
of busuness and idasioc s educabional programs Yl buc ness adlieace
sChools o the exient thal the carnculum becomes heavile cocalicnal and
negleds the hberal anis’

The ewghieeailr cenlun phdosopher Dav ot e hapothessed hal
advances i the dustnial anls wondd he compie ocnied by advance<an the
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skt aed oyt caenn adaen bal alvoan e aschanea@n o gmerpaue
Huaness i abon panaesieps are o caluable ool Tor iaking cenan

avpeyas b ooy ore tekey ani o Hhe workplace Vewrribeless ihey do

v h




ERIC

Aruitoxt provided by Eic:

e Fllecis o Technodogs on Skall Ley i 17

not answer eveny need We no more want g curneulum tied 1o the
marhelplace than we want one lacking relesairee 1o the modern world

The Role of Vocational Education

During the current recession marked by dechimng  productivity
growth and unprecedentedly bugh levels of unemploymeint nteresi has
grownn the roles vocational education and other alieriatives can play in
reversing both of these trends Gene Bottomns, executive director of the
umerican Vocational Assocation sees the new lob Tranmng Partnersing
At as giving added support 1o vocational education The resourees of Tocal
vocahonal programs he contends, are the dogiral chore for serving the
cconomically disadvanitaged.” who comprise o disproporionate share of the
unskilled and unempioved labor pool

Support for the status quo i vocational and career education Pro-
gratns howeser will nat be sufficient: Several researchiers have questoned
the  effecuveness of vocahonal programs, and others have  detecied
SOGIOCCONOITIC fepereussions that operate tounder o the goals of eduga-
tonal equity

lames OToole professor of management at the Unneraty of
Southern Califorma s Center for Teachers Research has been one of the
most vocal criies of vocational education

The dispaniv between the expeciations of ihe voung and ihe
reshites of the labor market can be mod readibh thoronghh and
divastroushy resolved through o masave program of vecanonal edaga.

o A desson of tuson s that govenunenis can render entire sooal

chasses docide and obedient throngh thes edicanonal poliaes Inihe

past o Earope and \menca (and doday mios stedangly i Sonth

Arca) sesienis of socond class edicanon for second <ass alzens have

lowered the expectaions and sdf esteens of divadvaniaged groups and

left them wathng hewers drawers and lonlers Vexcahional iraming

war 4 producd of mecieenth contan sndustoaling Foday s cor

recih viewed asan undemog ratic anachromsan (19750 pp 282

Other shorcomings i vocahional education as currenthy concenved
mclude s often narrow foous oncdraning uspecific skalls and the frequent
negled of affective and thinkmg skills valued by most emplovees in Weork
- Vneneg wrtten by O Toole and others Beatnee Reubens reported the
resulis of an evaluabon showing that the untial employment recond of voca
hotial graduales —icnms of ncome job status turnoser upsard mobihity
uncmplovment rales and job satnfaction — v no beiter than that of

students gradunating from acadenne programs [hic sy parhally be
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cyplamed by the fadt that shdls taught i vocational programs are oot
general enough fur ase w g rapidhy Changiag world and are ofien obsolete
before the sudents ecure ther fiest jobs

Shills nieeded i ihe workplace that are not presently indluded in the
vikabional carncaluin range from the capaaty for sotialization to the abihity
(v adapt to uncertan and uieapected atvahons Herbert Guitis postulates
that the cconom return o vocabional educatioi s low i the Umited States
as well as underdevcloped countries because socational traiung dwells on
e cconvinically relevant portion of the carncatum and fads 10 ¢empha
aze the  generation of o disaphined  obedient, and  well-motivated
workforce,” which reflects qualiies imporiant o managers

Addimonatly. OToole has found that vocationally tramed workers
have diffults adapting o the more democretie iorms of sell management
that are anticpaicd (o penade Ainencan industry i the future He sees an
wmadequacy o the part of these workers i deahing with nonroutine condi
tons and contends that emplosers will require more analytical and entre
preneurnial kbl people who know how 1o solve probleins, and people who
will ot paric when something antoward starts 10 occur at places hike
Fhree-Mte [dand Moreover, he continues,  People who are vocationally
rasned 10 uiquestioninghy perdorm a angle task are mamiestly unprepared
i design their own work partiipaie i deasion making, assuime control
over their own working conditions, woth as members of o commuamty of
equals or take respunsability for the quantity and quality of their own work
when a bos< s not looking over thewr shoulders (1979, p 19)

Approachung the subgect of vocational education irom another per
speetise John Goodlad, dean of the UCLA Graduate School of Education.
has studied the disinbution of secondan curncalar opportuitie s compared
to the distebation of teachers by speaalty His findings, published
recenthv an a book eniiled A Place Called School indicaie that there s
chormous vanabihty an the asagnment of teachers and that vocational
education teachers comprse a disproportionate <hare of the ieaching force
=21 percent i sentor hugh ~chools 1 some schools vocational education
teachers consiitrre over AQ percent of the teaching force

Avcording 1o Goodlad vocational educabon enjove curnicalar luxory
av g resadt of this distnbubion Vocational teachers teach their speaatis
white Lnghsh math and <otial studies teachers are “spread all over the
place  He attnbutes the ihconastient allocation of the teaching force 1o the
fault of onusaon rather than 1o conscious deagn

I response 1o Hus forceful indictiment othees suggest that vocahional
education offered as a chowe rather than a necesaty anay help 1o keep

dudents who are noi academx ally inchined from dropping out of school
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faffe and Guzberg both express the need for a modernt program of voca-
tonal cducation o provide skidls for those Baving hidle iterest i or apiy
tude for acadenne work And although Rumberger and Thomas Dayimont
have found that, for students who do not attend cotfege, differences s tugh
school cureulun appear o hay e liatle effect on cploy et opporuniies,
they did deteeming that there were payofis 1o certau speahic yocational pro-
grams when the training was adually utilized i later jobs, espeially i pro-
grais trannng for office vecupations They condduded, therefore, that both
votational and acadenuc curncuta show positive results i speaibie ire
CHTsaNees

The Nauonal Center for Research wn Vocational Education at Ohio
State Univeraity has inveshigated the effedts of partiapating wi o vocehonal
crncidom I 1981 research siaff at the center examined almost 1300
studies covenng such topies @ carmmgs employee satistacion  acadenug
achievement and basic shills attaimment The leeature surveyed indicated
thatw maonty of vocational education graduates lound employiment related
o thew techimcal framing particalaey i the fickds of business office, and
health education In addibion vex gtional graduates were found 1o be confi
dent i therr skilis

Fhere v also evidence that vocational educators are interested in
incorporatiig more general skills such s those O Toole emphasizes o
thew programs Stuard Roseteld director of research and programs for the
Southern Growih Policies Board iy Research Trangle Park (Norh Caroling)
refers 1o a2 genenc approach 10 vocational education that resulis g
tloser connection 1o the regular secondany program According 1o Rosen.
feld vocational agnculture exemplifies for some o successful model enconie
passing less spedalized and more integrated traiming He states thai by
combimng fannmg, business  and problem-solving skills with srong
leaderstup traning vocalional agriculivire has contnbuted o large gams in
produchvity

Asde from traditonal vocatonal educabion programs  there are
several different wavs i which shalls traning can lake place Career educas
ton,a concept onginatmg 1o the early 19706 places emphasis on career

planmng i e” ntan and secondan schools and on work/Zstudv pro
grams  Rea or Welong educabon offers workers the potenual for
developing . Kills by anterrupting work and undertakig further stady

at anv pont u, therr feimes Corporate education whuch can indude on-
theqoh traning o formal classroom insiruction, 1s becoming an ever-
mncreasny factoran the proviaon of «kaills needed in the markeiplace
One unpedunent to the success of work/<tudy programs or recurrent
education i the perception that a college education viekds very tugh returns
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W the mdinodual Thus ey siudents are ansalling o parbiapaie o sach
prograins for dear thial postponng or imterraping o posisecondan education
would be detrunental to ther career opportusties The contiaimg pereep
ton of a coliege cducation as ccononucally desirable comnbures 1o the
problens of overeducaion tha has beenadenubied by many scholars and 1
examuned i the following section

The sutcess of career o recarrent cdutation programs 108t on dlose
couperation beiw een schiook aud businesses Students will not be enthu
IO parltQpants i g prograin they see as shuning them off 10 a less
dieedt irach o econome resards Busimess represeitatives and educators
will need 1o carefully dehine the skills that need 1o be taught, whether they
be affecive acadenne or ledhincal they will ueed o ensure that the work
perfornied by sudenis i work Zstudy programs 1s not fabncated or mean
mgdess and they will liave 1o demonstraie that suth programs yield tangible
benefits 1o those who complete them

OF cruaal naportance 1 recurreni edacation s the problem of
workers reenin ato the workplace O Toole tes a German relraiming pro-
gram as evidence that sach effurds con succeed This particular project
lacthtates ndeareer retrammg and ob Change  winch requires Qiving
weciak aitenion 10 b placeent afiee (rasning Prehmimary evaluations
hav ¢ e ated that the prograim has had posiiy e elfeds on producivity and
worker salnfaciion

Corporabinis seemt 1o be assumimg more responsbiity for training
workers e speafic job skills and i osome cases, i basic skl Sevmour
{asterinan has sugeested ial cinplovee education programs have attained
the stabts of 4 shadow educational sustem 1975 he reports the 7 500
largest private emplovers o the tited States spentover two bithon dollars
on ciployee educaton mosthy o prepare present emplovees for accepting
new  responsiilines nuproving ther performance or adaphing 10 new
technology

I some cases amons have become nnolved s trannng programs to
lielp members adgust o magor changes mledinolog Ganzberg noted that
the plumbers and pipefitiers expended one mdhon dollars annually 1o
adiminisier a4 trasing program jouith sath Purdue Univeraty - Other
cooperain e ventures have contnbuied sigmbcanthy 1o reased produg
maiy sach as e successful aliempts to umprove plank safetv i the Wess
Coast pulp and paper ndusin

Lasterman sugeests thal educationagl mstitubions could learn impor
Jani lessons from corporale rammg programs He atinbutes the success of
many such prograims io aclive shudent v olvement mlearmmg processes
efforis 10 dalor imethods conrse lengdh and corncudmmn to imdmadual needs
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reased ase of programmed  matenals  and  advanced nstructional
technotogies speatviny desired resalts of particalar learming programis i
terms of new knowledge behavior, attudes, or seisibiliies, and use of per-
formance evalashon o take appropsaie modificatious n the prograins

Tracking Systems and the Paideia Proposal

I educators foltow trie recommendations of Lauren and Daiuel
Resmck or Mortuner: Adiee and iy Paideia group, vocational traiming in
seanndary schools will either be radically altered ve eluniisted altogether
In an address 1o the Natonal Coinnussion on Excellence in Education, the
Resmcks proposed that all studeits be requrred to complete a stodd core Cur-
nculum regardiess or ther postsecondan aspiratiois By Ay Coine
petence uymathemalios, saence, English histony and foreign languages.
they contend  students i vocahiona! education would 1naster the funda-
menial adeas hehud the trades for which they prepare They also urged
replacing national aptiude tests (promanly the S A T with reqularly held
examinahions i specific courses of studv

Adler and his Paideia Proposal would do away with vocational educa-
tion altogether The Paidela group seeks 1o revolulionize Aimencan schools
Dy ansttuting o one track sy stem of public schooling that pursues the same
objechves fur all duddren, according 1o an arlicle by Susan Walton for
Educanon Week Adler arques thal elementan and secondan schooling
st prepare students for adulthood and parhicaipation in sovely ol by
trasning them for one o anothes pacticular job mour industnal cconmmy,
but by giving them the basic skills that are common 1o all work e a societv
such as ours

The recommended curncolum under the Paidera plan would indlude
the basic shills —reading, wating speaking hstening observing measur-
g eshimaling  and calculating—and would allosw onlv one elecive o
second forewgn language Coursework would be orgamized around the
chsaplines of language llerature fine darls mathemalics nalural saences,
hislonv geography and souial studies  Inaddition the proposdl reqaires
thal leachers master three kinds of tleaching methods —didactic or fectuning
coachimg and gueshomng Teachers unfamihiar with the Socrahic method
would need to be trained 10 ats use

I'he Paideta Proposal answers the concerns of those who question the
cauitv of a tracked svslem of educabion that prepares some students for
higher education ad professional jobs while placing others 1 courses thal
lead 1o lower occupational expectations However il raises another equuly
problem Stludenls who are low-achieversin lracditional academic courses

I
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and Teeh more successiul i a vocational program mught be more Iikely o
drop outor faik under the Paidew plan: Freguently the greater proportion of
these students are inetithers o nuonty groups or from families of low
SOCTOLLONOIMUC slatos

Those interested o the proposal will have an opportunity o see it
waplemented The schiool boards i both Adanta (Georgia) and Chucago (-
nors) have approved the plan for use i their schools, and Atlania has
«cheduled a prlot progran to begin i fali 1983

Implications

Technology has substanually affeded our pereepions of how much
echug atton 15 desirable or required W keep pace withi current and forecasted
changes Some researchiers suggest that skill levels are rising and will need
10 contmue donig so Othiers argue that the actual skill levels required for
iechnological work are lower than those required for manual work Both
argumends support the nobon thal human knowledge and skills are impor
tantl determinaits of ccononme productivity, but they dilfer over the tvpes of
kills that should be stressed e s¢hools

Those who beheve there s a shorlage of job-spealic or highly
weGalized skills give impelus o the movement loward more vocational
fravming 1 the schools On the other hand, those who believe that work in
general i beconnng deshilied emphasize the need 1o desaign work svslems
thal make beller use of human skills: They see vocational tranning as a way
of narrowing student compelencies and lowerning expectations inother
words of tadonig the skills of workers 1o the needs of the workplace

Emplovers are concerned aboul student mastery of basic skills Some
have acduabiv mvesed i remediel education programs to bring their
workers 1o a level of competency required for adeguate producivity From
the evidence presented ondhe shaills found lacking i many voung workers
i eerms apparent that schools st prioats should be the teaching of a core
of shille nchuwhing reading and comprehension mathemalics, language
atls the woial natural and phivaical saences wrerlen and oral communica-
Hon and forewen languages  Vocational traunng should be conadered an
addhinon to not a subshitute for courses i basue shills

On-the-ob tramimng has demonsirated s elfeciveness i prepanng
workers (o speahic obs afier they have acquired an acceplable level of
general kKnowledge Pechaps educatores i the pnblic school svdem and i
business cai cooperatively define those shills best laught m school and
those most successiully taaght i ihe workplace Wath an mcreased empha-
v on bave shills i the schools businesses mav find less need  for

32




ERIC

Aruitoxt provided by Eic:

e Etecrs of Technolows on Skl Leress 23

devising remechal programs

By considering how o tramn students o cope with the requirerments of
an advanced sociely, we gy be approacting technology backwards Mike
Cooley remuinds us of the importance ol designing tecdhmology (0 serve
haman needs and ubilize human skills We should be, alter all, the masters
rather than the vicims of technologial development Education can serve
as benehiaal a role 1 shaping students perceptions of lechnolugical versas
haman capaciies as 1t can i teaching the skills needed 1o operate the
machines of the workplace

Kenneth Dudkworth, assistant director of research at the Center for
Educatonal Policy and Management  Unicersity of Oregon. sees yel
another implication from the analysis of the effedts of lechnology on worker
skilly and b satislacion In an envitonment where technolugy accom-
plishes much ol the work and workers become machine tenders, Duck-
waorth suggedts thal educabion may have an imporlaril role W play apart
[rom the teaching of basw skills When work is not satisfving, as is hikely 1o
be the case whenitconsisis of continuous momitonng of machinen avoca-
voual interests assume yreater sigmficance A broader, more adaplive view
ol We {the result many argue of a hberal educaion) may provide workers
b deskilled by technology wath the abality 1o hind other meaning in hie
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With the passage of tme there has been a tendency for a largec
group of persuns (0 be 1 jobs that uthize less educauon than they have
tvar Berg

&A(((‘l(-rdled (hanges 1 demography, educational attainment, and
employment opporiunihies have accompanied the last thirty years of
Amenican economic growth  The  baby boom ol the late 1940s fust
resulied i the rapid growlh of the business of educaion and then provided
alarge reserve of labor jusl as the Amencan economy began 1o slow down
This same group of postwar babies pursued degrees n higher education
with a vengeance encouraged by the dramahic increase in white-collar jobs
opeming up 10 the sennces sector of the economv

Problems in Supply and Demand

tn the 1980s, the demographic pattern has been reversed, as we
withess the consequences of the zero population growth movement and
improvements i birth conirol devices, women s entrv into the labor force
in large numbers the posiponement of marnage and child-reanng bevond
the late teens and early fwenlies and the increase 1n single-person
households  And in the last {ifleen vears, the unemplovmenl level has
doubled as has the percentage of workers who have completed a vear or
more of college Anne McDougall Young reporls that as of March 1931, 10
percent of workers aged 25 to 64 had completed one or more » ears of col-
lege 1n 1970 the comparable figure was 26 percent. and in 1976 33 percent

Despite Hus plentiful resource of lighly educated workers only one-
Bfth of the jobs in the economy 1 1976 required thal level ol schooling
accorchng to Russell Rumberger i tus hook Overeducation in the US

Jq
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Labor Market Moteover The Survey of Workiug Comditions pregared Tor
the US Department ub Fabor i the carl 19708 ceported that 35 prrceat vi
all workees i Amence ieed overguabibied o e jobs And Murns Horowiatz
and Irwin Herenstadt i astuds based une U'S Employiment Service tran
evqurenents toand that educatondl achieveients were changing mah
more apwdly thao obs, despite the dans that tiechiuiogy was revolution-
g the workplace

tn Young s recent study of workers  educativnal altainments (ied
abote, the data show that the proportion of workers i professional,
fevhacall aud managernial secupabions mcreased Troe 26 perceat i 1970 1o
29 perceat i 1981 She nutes however that o smaller perientage of (ollege
draduates were able 1o sequre professonal ur technical jubs because Hf the
wscreased compuiibun lor @ lute sumber of possuns Whereas b7 pereent
ol empluyed ollege yraduates held professional tectiucal pbs w1970, only
SEprrcent did so 980 A larger proporbini ol graduates was foumd 1o hold
e DIl POSIHONS 11 SURVIE BLLUpalions 1t suth eiterprises as banking
oroamvestnent senaces o e salesworkers or 10 be blue<oltar workers

Correlating all the data gathered we didferent years aud analvzed with
ilfferent methuxdologies s virlialh impossible. What e bgures Go sugyest
hixwever amid wha our otk wisdom has been teting us or vears i sonies
about the Ph D pumpiig gas at the corner service stabun s that the
number o Lollege gradudtes has oulpaced anv ancrease i the aember of
jobs commenssirate with ther skalls

[he recoltont surplus w oollege graduaies relabne 0 gh-evel jobs
ureates conchiions Jhal aneet all theee ol Rumiberger « delimions of
overeducalion He shows< overeducaiinn 1o ixur

t when ihe aadiadual etiens from schoohag lall below ihere

hwtoncally high tecel o dechne eelainne 0 oiier invesimeqis

.

whea an diadnal S pxpedaions Tor ixCupanonal statis as a resuh
ol invesimeat 10 «cheohing are aol reatived o

3oowhea indimduals are emploved i jobs thai do ot make full use ol

their educational expenvaces

Humanu capitalisds argue thal the current situation reflecis a temporan
unbalance that will be worreded as individuals adpudd 1o the needs of Lhe
marketplace 1 makiug chowes about posisecondan educabion and as
emplovers exerase flexibility o the use of thewr workers Two facions mav
help 1o reestabhich a balance 1a the supply of and demand tor ¢olege
graduates  Colleges are expenienang a reduchon in enrollments as the
baby boom  genecralion reaches muddle age halion and olher ¢osls nise,
loans become harder (o oblain and jobe are nol guaranieed lo evervone
earmng a diploma Muoreover many thiak that lechnology and the growing

35
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services Seur well create mmore jobs requinng ¢ Lonege edutation

On the other band those disegreeny with the human capitalists
beheve the Lurent sitietion s not gong o be remedied by bree iarket
Torees, but o as dact endeaud 30 thy capabst system They argue that
employers miay aot be able 10 wse tabor with complete flexibilty Lester
Thurow has suggested the pussiality that skidls and marginal products
finreastd vutput rotn pne addibonal wadt of labor capudal ur land) may be
assuCtaled with pbs father than with workens Following his seasoming,
Rumberger postulaies thai

kil requirements dor b ina be establishied idepeadeatly of the

supply of wdugated iabor su that workess (an b swver quabibed iof the

wbs that they hold  Although saployers mav rane the entry

squiretnents O oha as o fesalt, those requirermends have hidle w do

with the tasks or skilly requused (1982 p 1)

1 a studs completed i 1981 Rumberger examined data collected wn
b aud 197H o asertam what (hanges tight he Occurnng e the skill
reguirements lor ubs He Tound that i the uxteen vear penod Thanges in
the distnbubion of emplos meat among sLcupations and changes i skill
tenquirements lor ndiadoal DU had combined 10 Garfow ihe generat levels
ol skells needed ain the econumy There was a decrease 1in the number of
obs requinny the taghest and lowest levels of skills aad an increase in
those Tequinng mddle tevel skills Rufbe rger s (autious in deewing inler
ences rom has stady b he does suggest thal the decrease in opportunibies
for hugh-dadled empiovinent coupled with the substanbial growth o aum
bers of ollege grasfuates inav have resulied in auinicreasing number of
workers whn hold 10bs for which they are overguahhed

Possible Consequences

Where then do the iindings on overedugatiun converge aad whal i
the sagnthic ance foc our edacational sudem” Whether of nof skill levels have
actuallh dechined s appears evident thae overeducation s a problem that
st be recognn ed and examined tor ds eltects on the producuviiy of the
labor force

Astudy ol The conmequences of overeducabion requires a blend ot per
spectives—those of the soawtoRisd the educator and the indhutrial
psucholognd Joha Mever James O Toole har Berg and Henn Levin and
Russeldl Ramberger have all spoken ol possible connechons belween over
educated workers antd b dissabisfachion because of heghlened expecta-
wons O Toole Mates
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The capul increase  the edutanonal attarnment of the work
lorce has been accomplnhied by a (omommgant (8¢ 10 workee exped-

tations tncreasingly vuag workers preled jobs that are interesing,
socudlly  meaningiul  and olter the oppotunty oe personal growth
over jobs that olfer only the tadisonal rewards o money and
se ity The b o that no industnalized aation has been able 1

produce an adeguate aumber ol jobs that provide the status and cequre

the skills and edutanonal levels thot thewr work orees are achieving

{Vay 1975 p 28)

Moreover, O Toole tostiaues studies conducted ot the University of
Muhugait show that people whiu feel they deserve better jubs tha they have
Lan suffer from status confhict At the extreme some of these workers leel
wwexineably trapped i dull, sachalieneging pbs Another study  undertaken
by Sandia Laboratones indicates that s the selligent blueollar workers
whu are probably wmost respunsible for the occurrence of malicious damage
low produchaty mostakes and acoidents al work

Most reeently Val Burnis ased data froe o national sunvey conducied
1 778 by the National Opunon Research Cenies INORC) al the Umwver-
sitv ol Chicago 1o explure the elfects ol averedacation on ©oh sausfachon,
poliical lelism pobtical alienation and spaial strabhication devlogy The
NORC data show ihat the hughest percentage ol pveredugaied workers
among white males are (ollege postratuates — those who have atlaned
seventeen vears of qhooling or more We aughi expedt that the nexi
highest wroup would be (ollege yraduates but surprosinglv e cpasists of
those with thirteen 1o fifieen vears o education

Despite ditferent approeches and raethods of analvsey the NORC data
are generally (onssienl with Rumberger < hndings arrned al independ
ently. Rumberger found that —except for (ollege graduaies —blacks and
vther aunwhites are more overeduaied for ther jubs than whides and thai
males and females expene e similae levels of yveredutabivn Rumberger
also found that those with fewer Jhan dwelve vears of schooling mav be
undereclucated tor thewr work whereas the NORC siudy indicates thal a
surprising percentage of high «Chool graduales are overeducated —I18 1 per-
cent of males bul onlv 69 perent of females Burns alinbules the
isrepany between males and fernales at this level 1o the jad thal

women high «hool graduates are more conceniraled in lowdevel while-
collar occupations which uhlize the skadls taughl in high school while male
graduates are more hkelv 1o enler inlo ynskiled or semukilled manual
occupations

A recent report by the Uniied States Commussion on Civil Righis gives
added support 1o the argumeni that nonwhies are relalively more over-
edutated {or thew obs regardless of thew ¢ lucalional training i condludes

v oy
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that 11 tiany ibstabees tisparties o jub inarket opportuiiiies amonyg the
ety poptilelivn Qroups were greattr ationy workers with more educa
i amd at every educational evel blacks and Hispanies generaily
expeovtced bighor loveds of uncesployiment wid anderemployment than
maordy men

Another froad sndicated i the NORC study s that thuse froms working
ass backgrownds {whuose lathers were aot employed i prolessional or
Managerial peoupatinns) we re inure hikely 10 be vvereducated fur ther work
than thuse Troem anddleClass backgrounds To explavs thas phenomenca
barres pustulates that e tread o rellecive of the differences i the kands of
vhools aftersded by working and maddlelasy students "as well as wiltural
ey Nanisins whig horestngt the mobabity of working<lass students independ
catly of the acquisition ol educational credentials | the thesis of Samuel
Bowles and Herbert Ginns

in analyzing the elfects ol o ereducabion on workers, Burns found
that overeduated workees do expenience more job dissahistactivn, bul that
the thasabisfotlion s pronounced vndy among workers who have an exgess
ol at least four vears ol edutation bevond the requirementis of thew jobs
Burns thus concludes that vedl., s hus ner othes previous studies "provide
wonvinng evidence that moderate disgtepancies between edutabion and
L upation are responsble fur magor ncreases in job dissaislaction '

rvereducation seems 1o have lew pohlical ellecty accorcthng 10
Burrs s uchy He Jdid hingd however ihal overeducated workers tead (o be
e acephing ol athievermgnt wicology —the assertion that peopie el
aheatd v ther nwn hara work —or ol prgasuzed labor In dentibving thewr
sx 1ol Uass mnreover they mav guve greater altenhon o stalusconlerning
faviors sath as educatipnal credenuiale than 1o the characienstis of thew
jobs

Burne s work suggests that pvereducation sall probably nol lead 1o
pohiital reprrcassions but s indhings du not in any way imph that the tact
ot oy eredut abion can of should be safelv wnored Since some workers skills
are underublzed at even ocupational level i behooves noi onbv educa
honal shitutons but alvo emplovers o pursue betler wavs ol prepanng
dudenis for the transiion from sChool 1o work and of uang thes <kalts once
they have enjered the work foree

Toward Greater Equilibrium

There ma be Litabs io the adgustmenis «Chonls can make in confront
g the problem ol overeducaion Educalivnal polics -makers could {oliow
the examples ol vountnes iike Sweden lapan Russia, and Chinaan resinct

~ JJ‘
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g aceess o togher cdutation omd thereby aduuing the nombers ol
graduates  with expectetons Tor by requinng hagh level  skalls
Sunltanetush the stratibed Toveds oF postsecondary education (ould be
increased olfermyg fess acatdoacally protmising students oppoftomtes o
skl tramning through Lot G ationad of sevetrent edut sbion pro-
grams

SUCh suggestions rane obethons because they obstruct efforts 10
acineve edutational equity and teod 1) narruse pppurtutntes 1O sacal ad
evonuaue mobtddy Both Lestes Thurow and (hinstuphee Jeacks have fowsd
@ high correlabion Birwas o atadion asdeevemeot and SoOBECONDINNL
status Those students whio deronstrate Tugh sehlashe abihinn s s chool
tend o come Irom lasnbies with high ~0Oo onon | statos Jeacks s tarehud
o pomit out howeser thae sueh abibity 15 not necessandy relecuve of dddfer
vones o deligenee Thus o susterne that offers a (olfege edutabon 0 &
seleck groug and rans the tiapoan through more vocational prograts miay
severety i thie Changes of stude ads Trom tasahies o 1ow or medns status
to secare protessional and ivcharcal ipbs

Acconnder arguneat o offered by Withai G Conrov who tlanns ihat
the concenn o egualitn i the U naed Staes appear 10 be reaciung dgath
wish proporeas Conron credis the connir s anabdlibe o prodice an
g raahintialh Competiice aoed peoducing work Torce 1o the alngage of pry
Qraa o7 the aeade i alby tale aied ang o the deacadaaliz guos ob degaon
makmy 10 both educatien and enplon mesd « sinng progiaons

Ganran edutatonal egutiv Dok aot e 0 ed 8OORDAUL PYuity (07
have they realized alt ihe deeanss o the (real sawiv Nevedbeles b fa
Hiat as of Marc I RE B0 peeceat ol ihe raploved Aves acan populaion had
comple bed o hagh school educantn ne becomd widn ade s the degeer oo shach
ediabional (redeouals are vatoed e emplovers To revoewe she irgad of
the last e decades and g e mphass e selecuon and irguung of ihe
st cofipt e nd workeoes wathont conlinamy 1o protaote edodatioaal aguess
tor the Jdisadvantage d would <ot invde o divesivgens ss antd parest gnose
counterpixdacin e han anaaethent labor jorce

Changes 1n the Workplace

Theee has beea a lageaune teehng that i work and edoe aion
werr ot o Kbivr iy greasg aeeded 1o be doae onitte edinaion
saede Nowc ihea s ihe realicaiion ihat die protdem s on the sork ade

Waillard Woety

The broa ! exiencaon of the educaboaal fraonchise hand i hand wah
the hiberahizay irends Thal grew oud of vouth prodesis an e laie 1960< and
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W § e haggpests a3 b oo 1o Faimnren Snlie s

ottt BETEN segiitse anathy adicaed the castn o educatinn ol as o fsalt
Hedpnead 1o peowinn e+ ddti foos had ot worke 0 The nesowoska comes o the
b et lngha ¢ ceper batons o voork that Shoukd be e nhon vy snd per
o degrer s artononi atl oot ever the tasks o fod Youny
v ot workon o bren less alaptabit o tradhionat buseauyratiy
organtzatiun st Tng rercbinad suthinnie Prin Lollcedieennies descnbes the
vortlicr Detwes o dhie voung workos s capeciations and it orgaazational
st ture ot (i workplotr s luch b congned basallh v ianged sige
the St Rovolution
Proply rotenmg the sokinn e ot hace seinad more oduce

a0 ot eves Detoe i Disoa W Bave educaed diem woregacd

the tsebv ey o mainife adilts (apable o0 saakuwg thew own chowes

Fliew wr ot e et vionalh 9o Chor e i und ov erosganred it

atuts RO et houns o day they ase agaeded o dldeos aphens or

puteenst groblens ad managed and convotled Kooedinghe (Wash

g )

e conseqeney the probleeas o overedo aton and sesultant b
dissaftshat ion facye Ireote more oF o conte oo the workplace than ay the
Viassroomt by ations i e organsatinn and devgn of work have
deinstiatest that e possible 10 uelive workens kil that mav exceed the
regquuerineaes sbihew b descaphon

Pt Sweded o (ompaty Vol gxpr nenced a reased problesns
wit abseniet sar sfuppy work alcoholsay angd makiGous auschiel i the
BTN an e wirk odce begao s shdt towartd vouoge:  more haghlv
editated soskees  dbalh acerchag e Willard Wiz ihe (0fgany \
anagement began vensde e adjusiagnds ithat (puld be made 10 man
s the ol indusireal wosie it and sedb i rgast procioch iy One alteraaiee
wonltt have been 1o hae less educoted Finneh and fackech workers who
worsld be arofe dotde and aguephng of the dadiienal bureaa ratig. work
v inead Betose parasag tas glan Voleo s exetutines seabved s g
tonabie Thty were labing 1o oo oa the real need of how o best use the
kil amd aren e cspttiabess ob ihe voung educaied Swedish worker
Aller bther consudvrainn ey - ded o work proces s ioancrease worker
witoanan and coltesal Ostlabozanon thiowch work ieats b mlanen (ot
taboraine rovble ~hootmg and <hared resppnatibibe 107 gualdy coetrol
{alienhamines des bes b reslis ac an salockag of worker pateohal
that has becedie av impordani ac ane display of brithame et fuw al
ferms

Furthes sappon dor e postin ¢ ety ob worker pary ipalion on pro-
duchioly «lotad e Fdaen Hesbaan s sade of gacneal workees in ihe
woup Flehinan obsened produciooh fmrasnced e derms of worker
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icome which was based o a piece raie) always dropped when a new
dress stvle was intridduced Fhe study atterupted o determmine whether the
drop an producivity and subsequent recoveny were due o athitudingl or
skill-learming factors Productivity was found 1o say more constant when
workers were allowsed 1o pariapate a the planmng for a style chenge —
prang of individual operations, vperation sequence, and bundling pro-
cedures Infad the work was accomplished in less than half the tine
eapedied However when ao further attempts at partiapation were made,
productivity eventually fefl back o the old pattern Pleshinan condudes
fromy this that the drop i productiv it with cach new style was cansed more
by atutudes than by the need to learn new sKills or relearn old ones

Increased worker pariicpation and eutonony are alvo emphasized
Lipanese and Furopean napagement techinques now  being edopted
experanentalle me the Umited States Sigmificently the movenent toward
worker partiapation i Sweden seemns o bave gencrated o growing
demand for the recurrent education of we ern according o Stanlew
Nollen: Workers appareitts percen e educat o as 2 means of exerasing
therr new nghis to Keep abreast of technologieal changes aiad 1o ampros e
thewr posttions me the labor market Recureent ediation may assuinge o
greater role m the Umted States as well

In g recent paper for the Nanonal lusbtute of {ducation Tdward
Lawler postulales that irims engaging i work reqaining hnowledge of high
technology will be charadienzed by turbulent environimenis To mamiam
effeciiveness e such an environment  these orgaiizabions will have (o
adopt nore orgaic and pariGpabve management sivles which require
deasion making skills selhimanagement shills and planiming sLills (o be
generally present i their work forces Thue the salls of welledocated
workersin these fiems will be beder uidized than i the repetdive tache ihiat
conntitute much of sdustoal work 1 businesses do not move in this direc
Boir according o Tawler we can predict that 2 nainber of problems will
occur ncluding poorer naticnal econonne performance and ancreasang
levels of emplovee discaticfaction

Lawler sees evidence that orgamzanions are making sigufic ant efforie
st o more parhcopatine management sivles reflecied an the prolifera.
ton of quabitv aircles ihe use of cinplovee atitude winess expenmenta.
non with self managing work teams fleable nime schedules cooperaine
nroblery solving between amone ared mianageimeni and new desgne for
plant structures o mmuaiuze the distance between workers and maenagere
Lawler aitnbuies this o g roneaianon o the emphaas on the ady antages of
paricipaby e imanagemeni i busimess schoole for the st taenty sears

Business schoal gradauates from thic period are now acaiimng posions of
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responsibildy 1 iherr compames and anstituting some of the ideas they
gamed from school

Implications

Ivar Berg has argued that - purposeless credentiel cotsaousness™ does
not henelit education i fack, i devalues the contrabution of elementary and
secoidan cducetion and diverts tigher education from s pamary pur
poses  According o Berg tugher education should be dree 1o pursue Tiis
promine to hberate people and to help presenve for o soaety ats betier trach
ons and comnutnents

Needed now v g new assessmieni of the potential that should be
reatized al caddy level of education Rather than an indicriinuate escalation
of the schooling credentiais required for work winch eads to overeduca
B educaions aind cinplovers need o consder wavs to enhance the vaiue
of 4 tngh schoul shplome 1 af the secondany Tevel that resources must be
concenirated 1 ihe content and standards of secondan education are
drengthened  thea tugher educanion can foliow st and shift back to the
tngh schools those funchons that appropreiehs belong o ihem

I an effort o reduce the amount of reinedial indtruction needed lor
iy students paricalarh e Bnghich composition and math unner
stiies Baonsade are sorubimang e adiissons requiremenis The
Nabondl Aswocsiion of  Secondan School Pranapaels sunveved  the
presdenis of Bty sbade unnersites sy the samimer of 1982 and found ihat
twentvaeven of the hitv siaie svsdems have acreased the adnusaons re
quremnenis o are resewainy them

Accordimg to the dudy the oew standards usaalhy center on course
requarementis Addioial mathematics credits are ated imost irequenily
ollonced by social saences wily | oaghch and saence tied dor ihued place
Four vears of | nghish commonhy sall be requared along with two or
three years of mathematie s A relaied trend in sirengihemmng adnuasaons.
dandards s the raanyg of the munmam grade poini average requred Five
st currenih requore o 1O v erage or above

Obacmsdy these changes Base unpodant implications for the second
an schiool carncahan and the preparation of coliege bound sudenis The
et anmedigie result will probably be a <hift s cotieve enrollimeniv as
dudensic work feward meenng the ugher dendards To meet the fugher
N prani repnreitienis dudenis sy compele inore vigeroush al the
cecnndan devel By addiion purenic may egert presare (eorase acaden
dandards 1 gl o Chocie to ensare college adimisaon for ther children

Caven ihe carrent emplaaas on educaiional escellence i the liera
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tuee on effectin e schools and the phicnomenon of shanking earolliments,
the ime seems opportusie for ithe restruciuning of secondan s)chools A
recognitiog on the part of those e edacastion a husiess and idustny aad
i government that this evel s presently the proper Tocus of effort swill con
tnbute snificanthy 1o the attanmens of hugher stendards o both the
secondanry and postsecondary evels

The workplace oo offers posabilities for addressing the problems of
1o dissatidaction that can result from overeducanon Promoting greater
cmplovee participaion m plannmg for work and allowing workers 1nore
autononn and control over ther work mayv help 10 moke routine or
mechamized tasks more satsfviig T addion an the design of techino.
lodical svsteins, sitention should be gnven o promobng e best use ol
human Ralis

Joth educatons and cmplvers concerssed about the relaionsng of
educanon to work can prolit from £ Schumacher s concephion of ihe
funchions of work Shumacher belicves these luncions need o be taught
i school as well as recotinzed i ihe workplace

Frodionad wedom tcaches that the funciaon of work s al feas

Whreeold do e workees o chance 1o asiihize and deselop these

fatnthes G0 enable the o overcome therr imbont egoce nlnaiy by oan

me wuh other people 1 s conmon Lk and o bring jorth the goods

aned seraices nesded by all of us for o decent existence Sow Titnnh all

s needs o be bt (Verambve 1977 pp V61

Lawler offers speaiflic suggeshions for whiat students need 1o be taaght
wr preparabion ton thon parbicpabon o Jugh anvolvemend wolk orgamza-
uons He recommmends that iy the nuddle wrades sudents Hean 1o stads
ceonmines ancluding informanon about costs sales profis markels aisd
regniations Interpersonal and gronp cosmnmcation shills alvo need o be
leearned for partiapailon i work icams

Perbaps a combinabon o the differeni approaches described here can
recdduce the wmade nee of overeducabion aned enbiance job cabisdacion \ revs
ston of curacuium and standards seems called {or ol boih ihie secondan
and ngher lovels of educatinn Waork design needs 1o beain with the shills of
the workers thonelves And hnallv work and the preparation for work
should be envivoned roadiv aficr Schinachor as well as narron v n

teras of specfic shdis and credennals
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&) Present educabional planmng attempts 1o look ahead and evaluate the
effects of the compualer and other iechnology on the symbiotic relationship
between cducation and work  Atienton has focused on the need for more
and betier instruction e math and the saences ¢s o foundation for under-
danding and using the sopbisiicated tools of the futare Inaddiion a
wialier less sndent vorce s beang rased i sapport of increased foreign
language requarements and uidernalional stadies programs 1o facilitate two-
war commumeion with a world no longer content (o conader English as
the oniv language of diplomacy and conmerce And not least of the needs
pavenied by the sechnological revolaion s the abilitv 1o locate evaluate
andd adapt information 1o speafic purposes These skilis sav manv are

unparted through o broad rather than 4 techocal carmautam

Science and Math

A Girsony ook al an iewspaper or popular imagazine todas s all that
v needed 1o show that the educational and busiess establishunents and the
federal gencrinent are concerned about the <honage of graduates
wience and math OF specal concer s the need for elementan and
econdan teachers rained i these disaplines parhicularh in higher math
and the phvacal saences

This concern was inamfesied and v on nehionwede publiaty dunng
e Nabional Acadenn of SGence s National Convocation on Precollege
Fdncaion m Saence aid Mathematies held o Wadnngton DO May
1213 1982 ndns address which has been gquoted repeatediv: Paul Hured of
Siantord Linversiy deplored the Lulure of Amencans o appreaate the
anportance of saence and neth o economie and caltural progress He
dated that oiber nabons such as ihe Soviel Umons Fast Germany and
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lapan offer speaahized wstruction i saience and math begininy i the
fourth grade Students i those countries spend up o theee Giies as many
claw hours on the two daphines as do Amerncan students

One respoiise 1o the scarity of qualified math and science teadhers
and graduates has becn the mtrodacion of severneen bills i Congress that
1 one wav or another i (o ancrease the supply and qaahty of imath and
screniee teadhers Tinbus address at the Educanon Comunission of the States
anoudl meeting 0 August 1982, Governor James B Hunt I of North
Carolina pomnted 1o other promising prograins already itiated special
diagnostic, proscnptiv e programs in anthinenc i the stales of New York,
Colorado and Missoun and the establishinient in North Carolina of o fuli-
nme ressdental hugh school for students @ifted 1 math and saence I addi-
tonJohns Hophins Universit offers fast-paced saiuner programs for
students ages eleven o tourleen demonsiraiing anusaal lalent i math
wOling or saenee

Ananalosis of sueves resalis on the hnowledge and skills of Amencan
seventeen-vear-old students by the Naional Assessment of Ldacalionai
Progress (NAEP) reveals some specific weaknesses i the athiemahical
abiliies of the nanoin s vouth According 1o authors Lvan Grover (s and
Rov Forbes from 19773 10 1978 studenis dechined i therr demonsdration of
mathematical andersianding there use of mathematical apphcabons and
therr abihiv o complete mualudep math problems I general the NAER
survews shgdest that students have acguired ven few skills for exannning
deas Manvare capable of prelimnans inierpretaions: bal tew are taught 1o
move on o extended (omprehensive and evaluative shills

Foreign Languages and International Studies

Other ields vewed as neglecied i our schools but important to our
vostiion an the world  are those of foreign langnages and mternahional
studies Tnaworld interlaced by commumenons sostems Hial recogimsze 1o
national boundanes the United States s hamipered by an imabihie o
understand not only the languages bul alvo the cultures of other nations
Some argue that onr abihiv 1o coexint and irade succesedully with the coun
tnes of the world s aliaiel of greater importance thatt onr use of
technolog

Fhe Presidential Commusann on Foreign Langnages and Internahional
Studies published i findings 1 Novermber 1979 The comausaon made
over B recommiendations 1o sirengthen internanonal educalion af every
level Strewang foregn language compeltence  and nternational (on-

scrousness the report demonstrated the nmportance of international educa
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toll 1o Anenca s foregn trade effort and o s success ininternational
diplomacy

Sull foreign Tanguages and ternational edacaiion have not been
grveit o lugh pronts o carnculuimne plamung For the most part, the com-
meats of Bettv Bullard commission member, hold true today

The most serious problem s lack of "concern for interna-

nonal education al adimistrative levels In general there has been

4 puthngan of budgets, reduang the purchases of instrucional

matenials Added W this 1s o naton-wide trend 0 retuen to the basies’

i educaton Fvenshere people are damimonng for the three R's’

whule dethandnig comperencv-based lesung and national assessment/

accoustabihay Anacute problem is the severe overcrowding of the

whioods curncula There are so many special eraphases and add ons’

i e cuencubain that there s ierallv no hme left for anvihing else

{hings such as) career educahon  Glizenshup tranmng and free-

cnlerpnse cconormics

Bullard goes on (o assert that precemeal restructuring of the curnicu-
hin will ot help She recommends that the remodeling be complete and
v obve professional associations scholars speciahists, textbook writers, and
professional educators and administrators The greatest sk, of course, 18
the reordering of priooties (0 reflect the needs of both the present and com-

ng generabions

A Broad-Based Curriculum

Finplovers may need indnaduals who can think holisicalls
creain e and somdeologicallv and who can see iterrelabonships and
mterachons among nonreearrend even s
lames O Toole
s a tempranon e of crss or sub tanhal change to concentrate
on one answer loa problem: evernim answer 1o the se problems that accord
g 1o O Toole do not have a solution Consequently dunng the current
preocampahion with echnologe and speciahization at s important 1o be
rernneded of those skalls found 1o be produchve that are noi part of anv one
dine iplng
Hased on ilerr evaluation of exsting skills and necds as revealed in
e NAFE resitis Cast and Forbes have compiled a hisi of the bavics that
will need 1o be masiered by hiiure workers
evaliabive and analviical shalls
crincal thinking

problem solving

Q ‘I t
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organizatonai and refecence skills

synthesis

apphicaton

Crealivity

decision-making (with incomplete information)

communication skitls (using a variety of modes)

The NAEP results and the tugher-level thinking skills required by a
technological societs that is increasingly devoted o the processing of mfor-
mabon point nevitably 1o needed curnealuin reforms Gisi and Forbes
argue thal with technological devices pervading evenvday  hlestyles,
students who are not plantung o lechinical Career will need an understand
g of the basie prnaiples underlying theie operations By the saime token.
the thinking evaluative and comprehension skills needed for fulure work
are not gecessanly covered i a techmical course of study

These overlapping needs suggest the efficacy of providing a yeneral
grounding 1in-academic courses for all students Much of the hiteraluce on
skills needed for the compuier age relers 1o general rather than speahic or
vocationalskills and the emphasis s on the interdependent natare of these
mulhdisciphingry ~skills lames O Toole sees o continued, il nol more press.
ing need for broadh educated workers

The problerms most people face ol work are complex inier
dependent and above all have 1o do wiih working with people coop-
erabively and ethicalle Most of the really tough problems that people

cncounter ab work are not techmeal —the computer can be made 1o

solve those Tndeed the loughest questions are nol problems ol all 1f g

problem s defined as having o angle solunion For there are ne solu

nons 1o the tough pohos and organizational problems of work — there 18

only a spectrm of aliernative responses s ach problems that o

broadlv educated ruly cnculinrated worker s best equupped 1o hanedie

(M7 pp 202D

O and Forbes OToole Sol Humwaiz - Richard Riche  and others
previonshe ated i this paper have reiterated the need {or catical thinking
skils mworkers of the future Mans emplovers talk i absiract terms about
the poor problem-solving capacities of voung workers O Toole makes an
important dishincion between problemasolving as we have visuahzed won
the past and problem solving as it waill be required in the future He loresees
that workers tramned i unidimensional problem-solving methods such as
costbenelit analvsicand stahishical regression will becoine anachromshic as
compaters dake over ronline problems dreatable by formulaic <olunions
Indead of finding tdy answers (o recurrent problems O Toole envisions
future workers facing  nlransigent suslemic problems—energy  fool

17




ERIC

Aruitoxt provided by Eic:

38 Contubunon of Lducanon fo F oo Product i

avalability . anemploy ment, arban decay — that “cannot be solved by
cpracal tal and Ceror o eeduced 10 athematical peeasion Perhaps
s fol problen solving ot all that s aeeded e basimess, government, and
acadermia but probleas dentfication and defuiion

A unporant aunbate sdeanfied with a broad education s the ability
W adapt 1o Chatge Often, the narrow v raoed speaialist fuids such adjust
meats more difficalt tan does the o generally raimed worker O™ Toole
reports

Siznihtandly s starhing 1o dawn o corporate leaders that they

need broadly and hiberally educaed erplovees In e lasc oo decades,

Corporalt recriters aid personinel managers have been hinng aar-

tondy traned speciabisis 10 0l Tower-lesel openings While these new

tres meel the immethate needs ol a hrme as ame goes along

brcomes Cear that ey are not promotable Thus Amencan corpora-

nons pos are being lorced w spead hundeeds of mithons of dollars on

vinplosee educahon i a not lernbly successtul ellort o prepare lower

and puddie level emplovees 1o assume grealer responsibibity (1979,

PR

Industriahst Williarn Auee has also arhculated the need Tor a wide
ranee 0l abibiies 1o Tancuon compelently e the bosiness world 1n an ad-
dress 1o a nabional mecting ol busiess edocators, he remarked 1 wouald
hope thal vou are working hard at producing more than a student of
business Clearl managees of the eighlies mus, be poblical animals
The business of business today s the whole sociopolibcal cconomi

The lurmg eapenences ob an Omaha businessman Sam: Biller
teporied wodhe Chrondle of Highe Leucaion demonstrale the kinds of
kibis olien needed ulechingal busiesses tRat are not necessanby supplied
Dy o dedincal educabon Biiner hired o college ¢raduate with o back-
grovnd i lnsiore and Foalish and a naster s degree i foreign languages fo
inanave s indsestern scrap metal business Through intelhgenceimar-
nanon and fowic Bittner savs s ianager has larned the busmess into
one of the most cfiicaenty ran metal imdustoes i the Maddle Wesi

Bittner ~ teshipoim (o the values of a4 broad educalion mcludes the
o of lus guest for acherucal or elecroly e process that could be ased al
a e e o estiact bendhnm direcily from the ore e engaged several
consnliing endneers who searched computer apes and dound nothing
e he hieed a coilege studeni majonng i Labins Nimerican histons wath o
minor in philosophy 1o research the Burcan of Miaes ardhuves for such o
process Biitner fel he was askmy dor the impossible: butiive davs later the
dudent retirncd wilomformabion ol onbs pncesiraching bendbom on site

il also on priscesses for the recovens of resadial ores thal conlan

18

L ]




ERIC

Aruitoxt provided by Eic:

Vet et Needs 39

berylnm
Bittner condades with the assertion that whide other companies are
inteeviewany the eoincening and e business admunstrabios studends
he # be looking for the generabial
16 valortunate that oue business world has become o struc
tured that it demaids speciahizaton 1o such o degree tha young people
teel the need w learn only speadic trades By wetng that type of edug-
ton they hope 1o be able © lad thee was 1o one of thost corporate
aches ’
It we conupue with the present trend of spectalized edacaton,
Wi are goiny o he saccesstul i keeping a sicady supphy ol droaes
Moving 1o 4 huge beetuve Have we fost sight of the tact that
prople are the most important commeodity we have? eath with
lllu'nm('lu ©HRAANANION sk llm)ul\\‘\ cuotions and INQERUHY
lo v business wani people who have those witangible quabines

Implications

The evidence presented here s not antended 1o saggest that even
student should becotne o generabst What it does indicate as a competling
need 1o evaluate the vpe of carniculnm that swill best prepare students not
Tor specilic jobs but Tor a rande of tasks that will e required Dy sociels and
indusin i the near fulure

Adaptabihiv appears to be one essenbial quabiv demanded b ragnd
iechnolowal chiange Fdacators mnsd consider 1o wnal degree o curru
Tom thal s becomuing ncreasingdy specahized o Hhe secondan and posd
secondan levels will prodace workers who are flesible and able to adjust
1O contiinng obsolescence

The olher skidls wdentihied as aporiant (o the evolving mdormalion
socte —analvsis and cabical thinkig organzahionagl and celerence skalls,
creabviiv and the abalite 1o communcate interpersonallv and mierna
honallv —call or gencral teanvng i addinon o specialized traning The
tormer should form a Toundation tor the lalier Therelore the core carngn
Tut that s deswned fo proside this general toundation shoutd be eampha-
sized i the forimali e elemeniane and secondan vears and prolecied from
e ncraachiment by penpheral siedies Prohicency o malh and saence s
unportant for all stidenis but difierent levels oi prohaency are needed iy a
technologi al sovieiv: While all students need lo undersiand bhasie concepis
e inath and scrence 1o pariiapale o modern Be a cerian haghlv skilled
cadre ol shadenis egquires speaial advanced programs o become lech-
nologcal mnovaiors

At the 1983 Nanonal Aswoaiion ol Secondan School Prncipals




1) Ceonstrevastions o §dincertitsrs o E ot Prosfiectn iy

At Convention frnest L Boyer president of e Caregie Foundation
or the Advanceiment of Teactung, urged that high sehools develop two
kiids 0F thathemaies worncola one o geoeral-edacaton students and
anvthier Toe students siesested s pursoiig advanced studies i the two
fields Stace not all tugh schools will be able 1o offes the needed advanced
trarang, Bover  recomeancids o network of residential - math-saence
acadenmes” 1o be established across the nghon

Yot g reased ranung 1 math and sGence 10 1solabon «ill not make
swdents beter maipulators o echaology - Mehael Kiest and Michael
Leonard of Stanford University recentls noted that the skalls needed 1o use
the new techoology are 10L @ tew ald spetialized branch of knowledge
Rather they unvolve the samie old skills of comprehension and logic that
vaty b dearned jost as welb i goud English istony or arl courses as i gond
mathematits and ~Qence counses
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Conclusion

m'ﬁu- 1980s seemn o represent o crossroads i the Unated States for
econonuc developiuent, tedinological advanteewent and educational suyp
port: Sunultaneoash we are withessing o decioe me economic growih, the
loss of our positwnt ol technolodical supetionty © oiher nations and the
demgraue 1 of public educalion The wterrelabonship of these three uuh
caloes sugyests the need Tor a danhcation ol pnorniies

The preceding analysis leads o the conddusion that edutabion has
much o contnbule W both econonmine growth and the ubhzation ol
wehuology T0s nmportant o remember however ot education s not the
oulv contabulor o these lacioes wrd that concernng the produchvin ol the
cconoimy i particular diveese Torces are at work that are not sigmicanthy
mtuenced by the educabional sesleme Yer edae Mu)\\ml planners Can lake
steps o ensure that the sudem s responding o the needs ob o Changing
world as well as huliding os iradibonal Tanchons

Educaiors can i with representatives of diverse ields—basness
and wdusiny the sooal saences the e ards government scence and
mathemales — (o define e <kdls most needed and miosd lacking e the
workplace The imalenal covered mihis paper sadicates thatl the hasn skalls
imparied by amore Lberat education are more imporiant than job specidi
kalls and that bevond the basic skills sadenis need belicr insruchion
ugher level reading and math skills and v caticad thinking and analvas

Changes v ihie Tocos o the curmouinm will require adppsiments in
leacher preparanon and insenvaice education  As Stuart. Rosenfeld has
observed the wave nowhich basic skitls are tanght affecis The creabivily
and aspirabions ol vouth A suste Hhal enconrages iguine and crealivaly
helps produce the  leaders who create jobe as well as il them This
effort might ental exlended insenace programs i Pilisburgh for example,
tigh «Chool Teachers now mav aitend dasses al a Teacher Cenler lor a
proaod of mne weeks

A redefimbion of cwrncular priondies should also imihate o carefu!
exammalion of lesing procedures Lauren and Daniel Resnick have pro
posed replacing national apbiude lesis with more {requent gxams on
eIt coune content g revent repord from the National Counal of
Teachers of Fonglish Secosndan School Reaching What Researc b Receals fon
the Classroom the authore dres the importance of ieaching sindenls how
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{) Contbdnons b § ol cition 1o b oogarne Produec i i

10 read frooe books They cie the overuse OF muluplechoice tests as a
prunan eason tor the dedine w hagher-esel reading skills: Once schools
Bave slentihed e skills they will ernphasize thiey iust not oaly provide
the necessarny st o, but abso ensaee that studeat tests in lact measure
the skills bemg tanght

Souotechnological reforins e the workplace will also have iraportant
comstguent es for edutativnal msbitobuns as Levin and Ruimberger have
predicted The woverent oward greater worke? parbcipabion planming
and decsion inaking  collaburaive work teams  sell management  and
shared responsibihty desends skalls i communicabion setf motivation,
rapid decsion making and flexibiin As £ F Schumacher has soygested
those 1o should be part of the curncuium

OF paraiionii inporlance i soneeatraling on widhivaidaal productivily
W attang o sense of balance Fdutabon showld ot be harnessed o the
de tnantds of the peonoii and the reby excddude other facets of development
We tnst keep o nund the growih of the whole student while £ neouraging
the acgusttion of sprafic skills The evidence examuned here suggests that
SOET gy be best served by iraaning students 10 a basic Lurnculum o
dievetop skitls that are applicable 1o ol human work u addibon 1o provicing
opportusities lor specahizabion 1 schools offer giadance in hoosing among
oprions aurture cuaosmy Toster the abibily 1o adapt o change and build the
Capacih 1o deal wath disequahbog o beter prepaied . more flexible work
torce s sure o eenerge The tnck will be 1o digas the kalewdoscope on one
cohesine and rational patern
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ALSO AVAILABLL FROM ERICICEM

The Emerging Science
of Individualized Instruction

A Sucvey ot Findings on Learning Styles,

Brain Research, and Learning Time
with Impllcatlons tor Admunistrative Action

“The science of individuahized imstruction 1s today coming
ot age,” concludes this new volume in the School Manage-
ment Digest senes

Author John Lindelow surveys some of the most exciting
contemporary research indings that make a strong theoret-
iwalcase forindividualized instruction The rescarch on learn-
ing styvles, brain functioning and growth, and [earning time
isexplamed clearly and cucanctly i a wav that makes its
tmportance evident, even to the lay percon

Following his review and analveas ot the rescarch hindings,
Lindclow discusses their imphcations tor individualized n-
struction and speaifies what admimistrators can do now to
implement the indings on learning stvles, bramn rescarch,
and learning time

One source of hope tor individuahzed instruction 1s seen
in the potential uses of computer technology It s a complex
and massive task for one teacher to design lessons for thirty
ditterent learming stvles and paces Fora properly program-
mued computer the task s almost trivial

x + 39 pages, saddle, ISBN 0 86552-083-6
Price $4 75 (plus S1 30t not prepaid)

Make checks pavable to ERIC/CEM Tueblications A $1 50
handling charge s added to billed orders Quantitv discounts
availlable  Address orders to ERIC Clearinghouse on Educa-
tional Management University of Oregon Eugene, Oregon
97403
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ALSO AVAILABLL TROM ELRICICEM

Administrator’s Guide
to Computers
in the Classroom

[n this School Management Digest, author John Lindelow
tocuses not only on technological advances but on how these
advances are fast bringing the goal of individualized instruc-
ton within the grasp of the public schools

The first chapter descnbes the current state of the art in
both computer hardware and in the allimportant “software”
that directs the raw computing power of [BMs and Apples
into educationally useful channels

The second chapter tocuses on the two most far-reaching
apphcations of computers in the schools using the computer
for the management of inchvidual learning programs and
using the computer tor instruction atself

Prachical intormation for getting from “here to tomorrow”
s tound in the next chapter Here admuinistrators will find
detaded advice onimplementing computer literacy programs,
overcoming “computerphobia,” purchasing hardware and
oftware, and integrating computers into the existing instruc-
tional program

The tinal chapter presents case studies of tour districts and
wchools that have successtully mtrodaced computers into
their educational programs

i+ 33 pages, saddle, 1SRN 0-86552-084-4
rice $5 30 (plus St 50 4f not prepaid)

Make checks pavable to ERIC/CEM Publications A §1 50
handhiing charge s added to bilied orders Quantity discounts
avatlable  Address orders to ERIC Clearinghouse on Educa-
tional Management. University of Qregon, Eugene, Oregon
Q7403
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